Growth limitation of BHK-21 cells and its relation to folate metabolism.
The role of folate metabolism in growth control in monolayer and suspension cell cultures was studied in three related cell lines: BHK-21, polyoma-transformed BHK-21 (PyBHK), and an aminopterin-resistant derivative of BHK-21 (A5). BHK-21 cells had extremely low levels of dihydrofolate reductase, PyBHK had higher levels, and A5 had extremely high levels. Hypoxanthine and thymidine together, but not individually, induced BHK-21 to grow in agar, and stimulated its growth in agarose and monolayer culture. PyBHK and A5 grew spontaneously in agar, and hypoxanthine plus thymidine had little or no effect on their growth either in suspension or in monolayer cultures. We found that exogenous folinic acid, a derivative of folate metabolism that bypasses the function of dihydrofolate reductase, mimicked the growth-stimulatory effects of exogenous hypoxanthine plus thymidine BHK-21. We conclude that the growth limitation of BHK-21 in suspension culture is due, in part, to a deficiency of dihydrofolate reductase. This enzyme deficiency limits nucleoside synthesis and can be overcome by supplying end products of this pathway.